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(54) Method and Apparatus for 
Protecting Ceramic Tiles or the Like 
and Refractory Rollers in a Roller 
Tunnel Kiln 



(57) A method and apparatus for 
protecting the underface of ceramic or 
refractory tiles 1 and the refractory 
rollers 9 forming the advancing plane 
of a roller tunnel kiln during the firing 
and cooling of the tiles 1 , in which to 



at least part of the underside 2 of the 
tiles 1 is applied a protective layer of a 
refractory material in suspension by 
an applicator, such as rollers 5, during 
advancement of the tiles 1 by a 
conveyor 8 into the kiln so that the 
protective layer is interposed between 
the underface of the tiles and the 
refractory rollers 9 of the kiln 
preventing the tifes when heated and 
cooled from adhering or being welded 
to the refractory rollers. 



The drawings originally filed were 
informal and the print here 
reproduced is taken from a later 
filed formal copy. 
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SPECIFICATION 

Method and Apparatus for Projecting Ceramic 
Tiles or The Like and Refractory Rollers in a 
Roll r Tunnel Kiln 

5 This invention relates to a method and 
■ apparatus for protecting ceramic tiles and 

refractory rollers in roller tunnel kilns during the 
firing of said tiles. 

In the production of tiles formed of ceramic or 

1 o refractory material it is preferred to employ roller 
tunnel kilns for firing said tiles, the kiln consisting 
in a tunnel through which the tiles are advanced 
along a roller conveyor constituted by a stationary 
row of parallel, refractory rollers extending 

1 5 transversally to the longitudinal axis of the tunnel 
and individually rotated by light friction means 
about their own axis, at the same speed and 
direction of rotation. 

Though roller tunnel kilns are preferred 

20 because of their high output and thermal 

efficiency, a frequent disadvantage occurs in the 
advancing of the tiles through the furnace zone 
and through the next cooling zone. 

In the furnace zone, the rollers are stationary in 

25 position with respect to the advancing tiles, and 
they acquire a temperature greater than the 
temperature gained by the passing tiles and the 
temperature of the rollers in many cases exceeds 
the melting temperature of the ceramic or 

30 refractory material of the tiles. Consequently in 
the points of contact between the rollers and the 
passing tiles, the ceramic or refractory material is 
melted, even though the tiles are still allowed to 
advance into the furnace zone. However, when a 

35 melted tile enters the cooling zone, the molten 
material solidifies holding or welding the tile on at 
least a roller, impeding the rotation of the latter 
and thus the tile and the roller are stopped. In this 
event the successive tiles, arriving from the 

40 furnace zone, are stopped and they overlap each 
other or drop on the bottom of the kiln. 

The overlapping creates extra weight on the 
rollers and may cause the breaking of the 
refractory rollers. In any case, the roller tunnel kiln 

45 has to be stopped and allowed to cool, so that a 
worker may enter through a provided manhole to 
remove the overlapped or dropped tiles, and, if 
necessary, replace the broken roller or rollers. The 
kiln is then again heated and the operation of the 

50 kiln is resumed. These operations require many 
hours during which the production is stopped. 

A similar disadvantage is encountered because 
of drips of glaze material dropping on the 
refractory rollers, the glaze material being 
• 55 rendered semi-liquid along the furnace zone. In 
this event the glaze material dropped on the 
rollers stains the underface of the tiles and 
solidifies holding or welding the tile on, at least, a 
refractory roller. 

60 In handling materials subject to said 
disadvantages, planar slaps of a refractory 
material have been employed, each supporting a 
discrete number of tiles, said planar slaps being 
themselves in contact with the refractory rollers. 



65 The use of such slaps, however, incurs 

expenditure in purchasing them, in handing and in 
stocking them. Moreover they absorbed about 
50% of the thermal energy supplied to the roller 
tunnel kiln, so the thermal efficiency of the kiln is 

70 very low. 

An object of the present invention is to provide 
a simple and speedy method and a simple 
apparatus for eliminating the above mentioned 
disadvantages, 

75 According to the present invention in one 
aspect there is provided a method for protecting 
the underface of ceramic or refractory tiles or the 
like and the refractory rollers forming the 
advancing plane of a roller tunnel kiln, during the 

80 firing and cooling of the tiles, comprising applying 
to at least part of the underface of said tiles a 
protective layer of a refractory material in 
suspension upstream of the entrance of the roller 
tunnel kiln and during advancement of said tiles 

85 into the roller tunnel kiln, so that said protective 
layer is interposed between the underface of the 
tile and the refractory rollers of the roller tunnel 
kiln. 

Said layer of refractory material eliminates any 
90 possibility of adhesion or welding between th 
tiles and the rollers, so that the roller tunnel kiln 
may operate also at a particularly high 
temperatures, allowing a high output of the roller 
kiln, also using glazes having a high baking point. 
95 According to the present invention in another 
aspect there is provided an apparatus for carrying 
out the method of the invention, comprising 
conveyor means for conveying tiles towards the 
kiln, means disposed on the conveying path of the 

1 00 tiles for applying a protective layer of a refractory 
material in suspension to at least part of the 
underside of said tiles, means for supplying said 
applying means with a refractory material 
suspension, and means being provided for 

1 05 continuously mixing said refractory material 

suspension to maintain constant and uniform the 
density of said suspension. 

An embodiment of the invention will now be 
described by way of an example, with reference to 

110 the accompanying drawing, in which: — 

Figure 1 is a diagrammatical perspective view 
of the apparatus; 

Figure 2 is a perspective view of a tile showing 
the underface; and 

1 1 5 Figure 3 shows in vertical section and on an 
enlarged scale compared with Figures 1 and 2, a 
tile proceeding along a portion of the advancing 
plane formed by refractory rollers. 

Referring to the Figures, reference 1 indicates a 

120 common tile formed of ceramic material which is 
provided on the underface with reliefs that are 
designed to facilitate the adherence of the tile 1 
to a fixing material, such as cement, when 
installed, Said reliefs may have different shapes, 

1 25 for example they may be formed as circular rib 
elements regularly distributed on the underface, 
or as parallel ribs, or two sets of parallel ribs 
crossing each other. 

In the embodiment of Figure 2, the reliefs on 
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the underface of the tile 1 are constituted by two 
sets of ribs 2 of limited thickness, crossing each 
other at 90°, the ribs 2 of each set being regularly 
spaced on all the area of the underface. 
5 For coating the underface of the tile 1 with a 
refractory material suspended in a liquid, such as 
water, an apparatus is provided as 
diagrammaticaliy shown in Figure 1, said 
apparatus being installed upstream of a roller 

10 tunnel kiln. 

Said apparatus comprises a main tank 3 
disposed in an upper position and a 
complementary tank 4 disposed in a lower 
position, both the tanks 3 and 4 containing an 

1 5 identical aqueous suspension of refractory 

material reduced to very fine particles. The main 
tank 3 is provided with horizontal coaxial rollers 5 
which are partially received in the tank 3, said 
rollers 5 being formed of or covered with a liquid 

20 absorbent material, such as foamed plastics 
material, felt or similar material, and being 
mounted at a short distance from each other on a 
common horizontal shaft 6 r that is continuously 
rotated by driving means, not shown in the 

25 drawing. The rollers 5 shown in the embodiment 
of Figure 1 are three in number, but their number 
can be greater than or less than three. 

The rollers 5 are mounted on the top of the 
main tank 3, end-to-end, with a squeeze roller 7 

30 of smaller diameter, pressing against the rollers 5 
and either idly mounted or connected to driving 
means. Said squeeze roller 7 has the function to 
remove any excess of the suspension absorbed by 
the roller 5. The rollers 5 project above the upper 

35 edge of the tank 3, so that they may be contacted 
by the underface of the tiles 1 advancing on a 
continuous conveyor. 

The continuous conveyor may be constituted, 
as an example, by two parallel belts 8 passed 

40 around pulleys, not shown, one of said pulleys 
being driven in rotation, said belts 8 have an 
upper horizontal portion running at the level of the 
upper edge of the upper tank 3 and are passed 
through the spaces between adjacent rollers 5. 

45 The displacement of the belts 8 from left to 
right, as viewed in Figure 1 , causes the 
displacement of the tiles 1 resting thereon, with 
their underface facing toward the main tank 3. 
The belts 8 extend up to the entrance of the 

50 roller tunnel kiln (not shown), so as to feed 

continuously the advanced tiles 1 , transferring the 
same directly on the feed plane of said roller 
tunnel kiln (in Figure 3 the rollers 9 are formed of 
refractory material and define the advancing 

55 plane of the roller kiln). 

It is provided, moreover, that the level 1 0 of 
the suspension in the main tank 3 is maintained 
constant, so that the rollers 5 are always in 
contact with the suspension. The suspension is 

60 circulated in a closed circuit between the main 
tank 3 and the complementary tank 4, in such a 
manner that the particles of the refractory 
material are prevented from sinking to the bottom 
of the tank 3. 

65 An overflow tube 1 1 is provided which is 



connected to the main tank 3 and discharges to 
the complementary tank 4, so that the level 1 0 is 
not exceeded in the tank 3, while a conduit 1 2, 
intercepted by a regulating valve 13, has its upper 
70 end opening on the bottom of the main tank 3 
and the lower end discharging in the 
complementary tank 4. 

A pump 14, driven by a respective electrical 
motor 1 5, is immersed in the complementary tank 
75 4 and its output is connected to the main tank 3, 
through a conduit 1 6 intercepted by a regulating 
valve 1 7, so that the suspension is continuously 
passed from the lower tank 4 to the upper tank 3. 

By means of the valves 1 3 and 1 7, a 
80 continuous circulation of liquid is attained 

between the main tank 3 and the complementary 
tank 4, maintaining always constant the levels 10 
and 1 8 respectively, so that the refractory 
material in suspension is continuously mixed and 
85 so that the density of the suspension is 

maintained constant at any point of the circuit. 

The method of the invention is carried out in 
the following manner. 

The tiles 1 , to be directed to the kiln, are placed 
90 on the conveying belts 8 with the reliefs 2 of the 
underface facing towards said belts 8. The tiles 1 
are moved consecutively over the main tank 3, 
wherein they are contacted on their underside by 
the rollers 5 and coated with the refractory 
95 material suspension. 

Preferably the distance between the rollers 5 
and the underface of the tiles 1 is such that the 
rollers 5 only coat the reliefs 2 of the tile 1 . 

The tiles 1 are continuously advanced by the 
1 00 belts 8 up to the roller plane, formed by the 
refractory rollers 9 of the roller tunnel kiln. 

The tiles 1 contact the refractory rollers (Figure 
3) through their reliefs 2, whereupon the layer of 
refractory material suspension is applied. In the 
1 05 preheating zone of the roller tunnel kiln, the layer 
of refractory material is dried out and the firing of 
the tiles 1 in the furnace zone may be carried out 
in a very regular manner, without adhesion or 
welding between the tiles 1 and rollers 4 takes 
110 place owing to the interposition of the refractory 
material layer applied on the reliefs 2. 

Also in the event that drops of a semiliquid 
glaze drop on the rollers 9, and the impregnated 
rollers stain the successive tiles, the setting of the 
115 glaze may not cause adhesion or welding, owing 
to the interposed layer on the reliefs 2 of the 
refractory material. 

Moreover the use of said refractory material 
layer is useful in that it is partially transferred over 
1 20 the refractory rollers 9 coating them so that the 
semi-liquid glaze drops do not adhere to the 
rollers 9. 

The refractory material suspension may be 
applied not only on the reliefs 2, but also on any 

1 25 other portion of the underface of the tiles 1 so 
that the desired results are attained. Moreover 
any excess of the suspension does not cause any 
inconvenience, excepting a dropping or staining 
on the refractory rollers 9 having no influence on 

1 30 the quality of tiles produced. 
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It is apparent that the method of the invention 
is carried out very easily with an apparatus very 
simply disposed upstream of the roller tunnel kiln, 
without any necessity to modify the roller tunnel 
5 kiln and without the necessity to slow the speed 
of the production in any manner. Moreover, the 
method of the invention allows utilization of the 
full output capacity of the roller tunnel kiln 
operation, the latter also at particular elevated 

1 0 temperatures, eliminating at all the risks of the 
obstruction of the kiln or of breaking of the 
refractory rollers 9 as a consequence of the 
holding or welding phenomena between the tiles 
and refractory rollers due to the overheating of 

1 5 the latter. 

Obviously the invention is not limited to the 
sole embodiment described as many 
modifications and variations are possible within 
the scope of the appended claims either in the 

20 execution of the method and in the apparatus for 
applying the layer of the refractory material 
suspension. 

The refractory material suspension may be 
applied on the underface of the tiles by spraying it 

25 with compressed air or by means of centrifugal 
discs or applying it by a silk-screen process. 

Claims 

1 . A method for protecting the underface of 
ceramic or refractory tiles or the like and the 

30 refractory rollers forming the advancing plane of a 
roller tunnel kiln, during the firing and cooling of 
the tiles, comprising applying to at least part of 
the underface of said tiles a protective layer of a 
refractory material in suspension upstream of the 

35 entrance of the roller tunnel kiln and during 
advancement of suid tiles into the roller tunnel 
kiln, so that said protective layer is interposed 
between the underface of the tile and the 
refractory rollers of the roller tunnel kiln. 

40 2. The method claimed in claim 1 , in which 
said protective layer is applied to the underface of 
the tiles, while the latter advance in a continuous 
displacement toward the entrance of the roller 



tunnel kiln. 

45 3. A method for protecting the underface of 
ceramic or refractory tiles or the like and the 
refractory rollers forming the advancing plane of a 
roller tunnel kiln during the firing and cooling of 
the tiles, substantially as hereinbefore described 

50 with reference to the accompanying drawing. 

4. An apparatus for carrying out the method 
claimed in the preceding claims, comprising 
conveyor means for conveying tiles towards the 
kiln, means disposed on the conveying path of the 

55 tiles for applying a protective layer of a refractory 
material in suspension to at least part of the 
underside of said tiles, means for supplying said 
applying means with a refractory material 
suspension, and means being provided for 

60 continuously mixing said refractory material 

suspension to maintain constant and uniform the 
density of said suspension. 

5. An apparatus as claimed in claim 4, in which 
said applying means comprises at least one 

65 rotatable roller formed of or covered by an 

absorbent material, said roller partially extending 
into a main tank for containing the refractory 
material suspension, said rotatable roller being 
located in the path of the tiles conveyed by said 

70 conveyor means towards the entrance of said 
roller tunnel kiln, so as to coat at least part of the 
underface of the tiles with a protective layer of 
said refractory material suspension. 

6. An apparatus as claimed in claim 5, 

75 including a second tank also for containing the 
refractory material suspension, said second tank 
being located below said main tank, and means 
being provided to circulate, in a closed circuit, 
said refractory material suspension, between said 

80 main and second tanks for mixing said refractory 
material suspension to maintain its density 
constant and uniform. 

7. An apparatus for carrying out the method 
claimed in claims 1 to 3, substantially as 

85 hereinbefore described with reference to and as 
illustrated in the accompanying drawing. 
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